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(54) Reinforcing member with intersecting support legs 



(57) A reinforced structural member is provided 
which includes a reinforcing member received In the 
cavity (92) of a structural member (22). The reinforcing 
member (20A) includes a carrier (28) having divergent, 
intersecting legs (54,56) which preferably engage and 
rest upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28). The thermaPy expandable reinforcing material (30) 
is preferably provided as separate elements positioned 



on the carrier (28), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) Is bonded 
to the carrier (28). The shape of the carrier (28) in com- 
bination with the expanded reinforcing material (30) 
serves to stiffen end reinforce the structural member 
(20). The thermally expendable material (30) is prefer- 
ably inittafty dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38.40) on the carrier (28) prior 
to activation of the reinforcing material (30). 
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Description of the Prior Art 



100021 It has long been recognized that loanable materials mav be used t» hnnn 

Structural foams, urethanes, and other thermaRy exMnsw"?^™ , Vt wparate components, 

performance and provide structural rigW^^^l^ 'T^ h "" b " n US8d to ■ nhan « 

carrier, in the automotive ftoldaT^ 

et el., and U.S. Patent No.. 5,575,52^51 TSsiT £ ^Lh' A^L ^ N °' 6 ' 344 ' 208 te ^ 

materia, on a carrier and used prk4r^„ b^Tc^^ ^'V' ^ **•"»■* "xpansibi. 

»;fo^ 

ment to a surrouncang structural member The use of ^m^^^L prov,d " rtHfBnln 9 end rrtnforca- 

tac^ am preferred^the manufacS^^^ 

this type of reinforcing material does not read* a^mTSnS£ ^ advantage; notably 

installation, or to other critical surfaces which mavco^ blSSSS ^S^' manufacture and 

materia* w» not readily retain *£2ZSJZZ££ T^tT ^ * *** 

adhere to a carrier positioned within the suS^^t^^T the " material « «■ ™t readily adversely 
expansion of the reinforcing material *** he,p * to P °" ,ton """forcing member prior to 
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[0004] The reinforcing member of the present invention provides sioninca.it nrtUDrtQ _ 

pandable materia, combinations In manufacturing. handling an^ o^^*!^ ° W ^ ^ ^ ^ 
forcing material combinations. The reinforcing member Drovk*« «u^T,o pri ^ r a,rriBr Bnd «PBnstble foaming rest, 
f oamed materia, on the carrier, with the .-KKKSSS T^SSST! "^through the 
the expansible foaming structural reinforcing material to trecento wJh^,! ^Si 8 **,"'" 9 to COU P to 

ceiving the materiel thereon. The carrier is destaned to om^^I?! ? ,ndwSn ° intersecti "« >»S> for re- 

upon activation to bond to two or more sunawHaTaSn^ mflterta ' t0 ">am and thereby expand 

Place by Ihefastener, and may be con^uredT^late SnScZS^ """^ M *™ h 

lha structural member. Wh.te the carrier pre victes s ^ e ^„r^^^ ^' T.!^ ^ "»""» 

the foamed structural reinforcing material S m «CS a ^ 8 ""* n "* to P"*** * 
reinforcing material to be positioned in vanow^aTion, Tail EJE^T"!? ^ n °"- ,aeky s,ructuraJ 
materia, may team, thereby expanding to bTnd ^ ^r xT^TZ^^ 8CnVa,ten ' °» reintorc ">" 
carrier serve to support and position within a X^itK^? EmjC,Ur »- Tnt Intersecting legs of the 
I0O05, Broad* speaxing. the present l^Z^n^^T^ ^^T^ 

tioning the carrier, an expansible foaming structural nMo^Z^ ™ " ,nte,see «"3 ,e 9* for posi- 
e fastener tor mechanically couplng the l^V^Z^Z^T^ P'f 8 ^ thermally activated, and 
then^erWexparHtstobor^ 

of different configurations in cross section, such as olanar «rZ?i Jl muvtm - The legs of the carrier may be 
The fastener may be provided separate* or«e t^^Z^^^^^^*^ 
thematerialtoshttupc^ irr^awi provide mantW^ 

as a synthetic resin psi passing through the material? "nbodment, the fastenermay be provided 

thefesiene»mayl»pr W Saed B^atal^^^J^^^y "V** 68 "*'- ,n anolher embodiment, 
rr^ b typical recehred ,„ a structural rZb^r ^ 

a ma or cnannei which provides a cavity for receiving the 
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structural member therein with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. 

(0006) The reinforcing material is thermally expansfcle, either by Internally created thermal energy or by the external 
application of heat to activate the material. As used herein, the term "thermally expanse means to foam and thereby 
5 expand by both Internally created thermal energy and the external application of heat to expand and foam the reinforcing 
material. The thermally expansfcle reinforcing material is preferably a synthetic resin-based material which foams when 
subjected to temperatures achieved during baking In a manufacturing process (e.g., such as during the paint and 
powder coat bake stage of automobile manufacturing processes). TTius, the expansion temperature of the material 
should be at least about 300*F. 
io [0007] The foregoing advantages to the present invention wQI be readily appreciated by those skilled n the art with 
reference to mo drawings and description which follow, which ere Intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

13 [DOGS] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pine; 

Fig. 2 is a vertical cross-sectional view taken alone ine 2-2 of Fig. 1 through the reinforcing member and surround- 
ing structural member of the present invention, with the expandable refaforcing material provided in sections at- 
tached to the carrier by a pin; 

Fig. 3 Is a vertical sectional view taken along ine 3-3 of Fig. 2. with the right sidewail of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier; 

Fig. 4 is a vertical cross-sectional view of a second embodiment of the present invention taken through the rein- 
foicing member and surrounding structural member to show an alternate configuration of the carrier including 
upwardly extending upper support legs and divergent legs receiving reinforcing material on the side-facing surfaces 
thereof^ 

Fig. 5 is a vertical cross-sectional view of a third embodiment of the invention taken through the reinforcing member 
and surrounding structural member to show the divergent legs intersecting with a top panel of the carrier and the 
reinforcing material positioned thereon; 
Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

Fig. 7 is a plan view of a fourth embodiment of the invention, shown with the floor pan removed to reveal the Internal 
construction thereof; 

Fig. 8 Is a vertical cross-sectional view taken along Ine 8-8 of Fig. 7 showing the carrier having opposite-facing 
half-cylinders win fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 
thereby; 

Fig. 9 is a vertical cross-sectional view of a fifth embodiment of the invention taken through the reinforckig member 
and surrounding structural member to show a carrier configured similarly to that shown in Fig. 1 and having at- 
tachment tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon- 
Fig. 10 is a plan view of a sixth embodiment of the invention simDar to that shown In Fig. 1 but wherein the fastener 
for holding the material elements to the upper plate of the carrier Include bendable tabs located along the side 
margins of the upper plate of the carrier; 

Fig. 11 is a vertical cross-sectional view taken along line 11-11 of Fig. 10; 

Fig. 12 is a plan view of a seventh embodiment of the invention showing a carrier configured similarly to that shown 
in Fig. 1 and having bendable attachment tabs formed into the upper panel of the carrier interiorly of Its edges and 
penetrating through slots provided in and gripping the reinforcing material placed thereon; 
Fig. 13 is a vertical cross-sectional view taken along line 13-13 of Fig. 1 2, showing the tabs gripping the material 
on the upper plats of the carrier; 

Fig. 14 is a vertical sectional view of a stll further embodiment m accordance with the invention skniar to the 
embodiment of Figs. 1 -3, but with additional expandable material secured to the central upright portion of the carrier 
Fig. 15 is a vertical sectional view taken along line 15-15 of Fig. 14; and 

Fig. 16 is a vertical sectional view similar to that of Fig. 15 but depicting the structural member after expansion of 
the structural reinforcing material. 

55 DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] Referring now to the drawings, a structural reinforcing member 20 In accordance with the present invention 
is configured for positioning in a structural member 22. The structural member 22 may include, for example, a channel 
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24 of an automobile used u a frame member such as an engine or side rail and covered with a flat plate 26 for use 
as a floor pan. However, this is only one application for the present invention, which may be used as a component of 
the fuselage or wing of an aircraft, the hud or bulkhead of a boat or ship In marine appieatbna. or aa beamsor com- 
ponents of floors, wsis or celings of a building. 

[0010] The reinforcing member 20A as shown In Figs. 1-3 broadly Includes a earner 28, expandable reinforcing 
material 30 and a fastener 32 for mechanically interconnecting the reinforcing material 30 to the carrier. The reinforcing 
material 30 Is preferably provided as discrete reinforcing material elements 34, 36, 38 and 40 attached to the earner 
28 by respective fasteners 32 In positions on the earner which are sufficiently proximate the structural member 22 to 
permit the material elements to expand upon activation and bond to both the structural member 22 and the earner 28 
[0O1 1] In greater detail, the earner 28 is preferably elongated and configured as two interconnected back-to-back 
sheet metal sections 42 and 44. Each section 42 and 44 Includes an upper shed 46 which colecttvely define an upper 
panel 4fl. The shelves 46 each include an upturned flange 50 at the outer edge. An upright web 52 extends downward* 
from the shelves 46 to respective first and second divergent legs 64 and 56 which drverye from intersection 57 Each 
of the divergent legs includes sn upper elbow 58, an outwardly and downwardly extending skirt 60 having at least one 
hole 62 therein, and an inwardy extending foot 64 which Is configured to rest on the opposed inner wall surface of the 
channel 24. The shelves 46 further include a first, relatively large opening 66 for receiving fastener 32 therethrough 
and a second, smaller hole 68 spaced from opening 66 for receivings rivet 70. eheetrnelBlacreworthe ike therethrouoh 
to hold the carrier 28 to the plate 26. »»»»Binrougn 

[0012J The reinforcing material 30 used in the present invention is a dry. initiaty non-tacky material that develops 
adhesion upon foaming and expansion so that I adheres to the surrounding structural members when activated Ac- 
tivation may be by heating, such as occurs in automobile assembly plants. When subjected to a temperature of at least 
about 300-F. the thermally expansfcle reinforcing material should have a percent expansion of at least about 40% 
preferably at least about 125%, and more preferably at least about 150%. but less than about 300% to provide sufficient 
structural reinforcement and compressive strength, wherein the percent expansion (as used herein) » defined aa: 

1 00 x {[(the specific gravity of the material 30 before heating) - (the 
specific gravity of the material 30 after heating)) / (the specific gravity 
of the material 30 after heating)). 

[0OT3] One pertlculerty preferred composition for use as materiel 30 Is commercialized under the name SlkaReJn- 
forcer (Sika Corporation. Madison Heights. Michigan). In more detail, the most preferred material 30 comprises- from 
f^ 2 ^^r^^ £,yre r B " bl, l 8diene - Styrene <SBS > btock «>-porymer (e.g., Rna Clear 630^fnxrt abo^ 
It^ZTliTT''*™ ,B : 9 V FlDB CrySta ' 5009 B " d Fln8 C *-> 535w); from about 3045%'bv weight 
a b«pheraxi^asedBqu.d epoxy resin (e.g. Aral*. 601 09 end Epon71«), lmm about O.M% by w.igNo7epi™nt 
su t" «*°" bte< * "P to about 5% by weight butadiene acrylo nitric rubber (Nipol 1411); from abort 1-Vo%W 
^ n ^ Bmt ^T ^ (H ' SB fr0m "bout 10-20% by ™W* 0*ss mfc^phera, (ScoSsmK 
about 0 1-5% by wefcM of a Mowing agent such as arodtearbonamlde (e.g.. Celogen AZ 76!» .Celogen A2 TMaT 

^^ISSSP Pre ? r ™ ,a r P ° SWOn 01 ,,,e ma,eria ' 30 * abou1 12 by weight polystyrene, about 23.22* 
by wefgM SBS block c^lymer, about 057% by weight carbon black, about 1 .90% byV^h^dkme^tonS 
rubber .about 4£8% by weight hydrated emorphous silica, about 38.07% by weigmtepheno. A-bas^lS epow 
resin, abort 14.75% by weight glass microspheres, about 0.46% by weight 2 inc oxide, about 2 86% bv weSTdS^? 
diamine, about 0.38% by weight M,N dimethyl phenyl urea, and abort m by weigW^^r^^n^n 
appljcabons where increased compressive strength end reduced foaming and expansion is desired, the foregotamay 
be adjusted such that the polystyrene la reduced to about 12.63% by weight, the SBS block copolynwtoS^ 
by weight, and the brtadton. acrytonkrl. rubber Is SLSL ebort 2.85% ^ * 

[0015] The material 30 can be formed by mixing the SBS block copolymer with a small ponton (about 1/40th of the 
total amount) of ^phenol Abased liquid epoxy rasin in a heated mSeTunti, the 1^^^^^ 
from about 240-260'F (the temperature of the mixture within the mixer is at least abouTlTS-F) a^he rrtnurah 
substantially homogeneous^, which time me poyslyrene la added to the mixer and mW^oSiSTE Ut. 
polystyrene » substantially mixed with the SBS block cc^lymer/epoxy resin mixture, the re^^^'^Z 
A-based epoxy resin is slowly added to the mixer, stopping and starting the mixer a. necesT^^ ^^ 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The desired amount of this mixture Is placed 
in a heated mixer (set at a temperature of about 250* F) and mixing b commenced. While mixing, the carbon black and 
rubber are added to the mixer and mixing is stopped once a homogeneous mixture is obtained within the mixer. Either 
the slice or glass microspheres is added lo the mixer, and mixing Is resumed and continued until the mixture is homo- 

5 geneous. This step Is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of the mixer Is then set to a temperature below 1 60* F, the blowing agents), catalyses), 
kicker, and curing agents) are added and mixing Is resumed and continued only until the mixture is homogeneous. 
The resulting mixture is then preferably extruded into strands (at an extruder temperature of 170-1 80*F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting peRets are injection molded at a temperature of 

70 about 180-200*F using injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 28. 

(001 7) The material elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized for receipt 
on the upper panel 48. Each element 34 and 36 includes e circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom. A hole 

is 74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32, illustrated as a nylon 
push pin, therethrough, the head of the fastener being at least parttaly received in the recess 76. 
[0018] The material elements 38 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 54 and 56, respectively. The elements 38 and 40 each include an aperture 82 for receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly. The 

20 material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the side walls 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 Is not contacted by 
the expanded reinforcing material. 

[001 9] The reinforcing member 20 is preferably attached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel. 

£5 The structural member Is then placed in an oven and baked In an oven at a temperature of at least about 300*F and 
more preferably about 325' F for a period of between about 1 0 to about 30 minutes which causes the material to foam, 
and may be cooled at room temperature and thereafter again placed Into the oven for a similar period. After cooling, 
the reinforcing material wil have expanded by foaming and bonded to the interior of the structural member as shown 
in Fig. 3, having expended at least 40%, and more preferably 125%, and most preferably at least about 150%, but less 

90 than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines in Fig. 3, the 
resulting reinforced structural member 94 will include the earner 28 with the intersecting legs bonded by the reinforcing 
material 30 to the surrounding structural member 22 whereby addtbnal stiffness and strength is Imparted to the struc- 
tural member without the added weight which would result If the cavity 92 were completely fined with the reinforcing 
material 30. 

35 [0020] Fig. 4 illustrates a second embodiment 20B of the reinforcing member which b similar to that shown in Figs. 
1 -3, with lice numbers used to indicate like components. The reinforcing member 20B Includes a modified carrier 96 
of continuous and unitary construction, wherein the upper panel 9B has outer bends 100 and 102 along as lateral 
edges. The upper panel 98 is held in place by inclined side panels 1 04 and 106. The divergent legs 1 08 and 110 extend 
downwardly to engage the channel 24 at their respective inwardly turned feet 112 and 114 which may rest against the 
channel 24. A verticaly shortened web Is provided at waist section 11 6, whereby the legs 1 08 and 1 1 0 intersect, with 
the waist halves 1 1 6 and 1 20 maintained In contact by a spot weld, a threaded fastener, rivet, or other fastening member. 
The reinforcing member 20B is used as described above with respect to Figs. 1-3. 

[0021] Figs. 5 and 6 illustrate a third embodiment 20C of the reinforcing member with like numbers used to indicate 
like components. The reinforcing member 20C is similar to that shown in Figs. 1 through 4 but is provided with elongated 
supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectively l ocate d on 
inverted genera ly L -shaped halves 126 and 128 having shelves 1 30 and 132 which form upper plate 48. The shelves 
and legs intersect at junction 134 which may be provided with spot welds longiiudinaly therealong to hold the helves 
1 26 a nd 1 28 together. The uppe r plate receives material elements 34 and 36 thereon as descrfeed above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 
ensure sufficient contact with the sidewalls of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasteners 32 as described above. The reinforcing member 20C is used as described above 
with respect to Figs. 1-3. 

[0022] Figs. 7 and 8 illustrate a fourth embodiment 20O of the reinforcing member of the present invention. The 
carrier 1 40 of the fourth embodiment includes two V-shaped carrier halves 142 and 1 44, the latter inverted. Each carrier 
half includes two divergent legs 146 and 146 intersecting at an apex 150, with the halves 142 and 144 Joined at that 
respective apices by spot welding 1 60 or mechanical fasteners. The material 30 is shown in two prism-shaped upper 
and tower elements 15? and 154 respectively received within the legs 146 and 146 of each half 142 and 144. Thus, 
upon heating, the upper element 152 foams and expands to contact the plate 26 while the lower element 154 foams 



5 



12 '02 10:07 



PAGE. 10 



EP1 122 156 A2 



43 



and expends to contact the channel 24 along to base so Who* 
»'«trBted,Hn*ybeeppr^^ 

the respective tog, 146 of each heV 148 .„d 144 53 ^ lalamentsmay bepoaltionedbetween 
respective leg^S. of each hal 1 42 and 144 £ Tl^J^f? 9 atem «" rt P-"— be,we«n th. 

* to foaming and expansion by fastener. * EEEE?EE£™!!!?? *" t0 *• ^ 140 P"* 

*e P resstor«158.Thecar^ 
rivet., or otherfastenera. Triersafter thelE^^ 

bond to the surrounding structural imEEESEEE^ "* 30 ■* 

[0023] A fifth embodiment of the rehforcma morrow one .k- , 
•a view bem B substantially similar to tr^"ST^Ho^ ^ ' nVen,ion " ,hown ,n ^ »• *•«-» P*" 
'"c^ngt^.atoralye.or^ 

waits are shown as being substantially circular in confau^oThJ SS . ♦ 168, ^P* 0 ^ 6 *- Ths arcuate 

distributing load, applied thereon. ThS halve. £ ESS J^SS^ST ^ ^ * hr 
at their intersection 169 approximately mkrway «Jo« ih. i?^!* connected by spot welding 160 or fastener. 
» wa«. to me pteta 26 by spoVweWing W^EEEESZ EST^ ^l*" 9 »— *»«0*tha 
The wets 166 and 166 thus each present cflvemlnT Z» StZES E£ J s*»'antially hourglass shape, 
teners 62 therethrough. The reinforcing rr»ta2 1 30 TJHE1 , ^J**"^ 173 therein tor receiving fas- 
174 and 176 having holes 178 and depWkoTlS afaned^Th T°H "alKyllndrica. element, 

through. Upon hating as described ^EEEfsVEE SI"!!?* 7 ,aS,enere 32 there - 

» plate 26 and the element 176 bond, the carWtoC to^gT ' etemWrt 174 bonds *• «° the 

E2*E£XEZZ1Z^ 

However. ""^ of errpteying separate facers, o«nn^ * B filaments, 

panel 48, the fastener Is provided as an integral con»nZ« m JT riB ' etemerrt8 34 and 36 to the upper 

* reinforcing element 182 is provided. The ceuTier IEEE fE^L^ "* an upper 
along the side mergte. 1 88^ £ XEmEEEEZ t^EEE*^ ton *»™> «P~* 
panel 48 prior to attachment of the carrier to the elate £e bv^ ,n ^\ ! " fl ele,nen, 182 orrto 'be upper 
inwardly from the flanges 50 along the 3£ JSjS XtEl £21? ' ? "Si? ' ""^ 192 - * h 

'**«'*™nU.However,th.carrtor194^ 

46 of the carrier 194 Inboard of the side margin. 1 uiEETSi ?EEl ^ formed in the shrtv« 

' P^ent slots 200 therethrough in registry w»? the EE E1£ r * ™ rei " tor *ng element 196 configured to 
the shelves 46 to present openings |« EE ESSIES' *" PtWU * tne ,h8et metat making up 
202 extenoing through the mttrZ. ^SJffiSJSi '"^ to P*"* ™ "PPer .TetcE 

outboard, a. desired) of the slot 200 . tiaTSet £TS £ nS^J 206 ^ materi.l Aboard (or 

movement thereof. The use of the reinfor^TembS S* \ « EEJET 'onflitudinal or lateral 

r0026J Each of the reinforcing member. 20A EisocVlflf??^ abov *- 
in the cavty 92 of the structural nrnSSi^SSSiSi LTh!"^" "«* Br « 

30. Upon heating of the material 30 as *£EEElL^E?JZ. J ™ l ° acUv8tfon °' «"« n»terial 
mea.roama^expandtocomactthecarrierend^^^^ 152 ' 162 ' 1fl2 - ^ 

38 and 40 or 136 and 136 me), and expand ^ ^^o E^E^T^^^^^^ thB etemen «" 
carrier with the sidewate 66 and 88. WsVrespect to SiiiSSS^ te 8«ofthe 
provioed as elements 154 and 164 meRs ESmEEEEEt "^^^ 200 and 20E - material 30 

210 of the structural member 22. AftJ ^TSL^Zf? <he DB,,90and '^"^ walk 206 and 

dh,ergera. OT tersec«ng tegs of the csZES^ ^EEEZTE* " The 
the need to attach the carrier to the plate 26. as iheTEEnuEZEZ!? 8t>me W^ons will eCminate 
hold the material 30 in place prior to heating Supported by the atructural membw 22 and the fasteners 

[0027] Attention Is next directed to Ftos 14-16 whirh in., 

simiter to toe original emtooVnen, S^^EErEE^EE °< th « ^n whfch te very 

these embodiments. The principal difference beiwSm SllS ^ ,er * nce nunwral » «• applied to Ike component, in 
vision of addlttonal m^mLlEJESE E ZTLTE!?™ " ^ 14 " 16 and that °» 1^1^ 
atong the tength of Jweb 52. Thes^ EEES?*E?ESEE?T"* MM **'^ 
through appropriate opening. In the elements STiSt ^ EEEZ %^ 216 ^ °«E 

of conventional. Wghry expandable m*te f i,/ which Jl elVnW,, !!. ^ ^ t5 ' 71)0 «*»"»««■ 212. 214 are formed 
bmtoamuchgreetervolumetr^ 

w use m element. 212, 214 « disclosed in U .S .Patent 
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No. 5,268,1 33 to Hanleyetei,, which is incorporated by reference Such a material (s marketed underthe name SlkaBaf- 
fie 240 by Sfca Corporation. 

[002BJ Fig. 16 illustrates the configuration of this embodiment afterbakirig. That la, the elemenU 34^0 each expartd 
to assume configurations of the type shown at 34a, 36a, 36a and 40a, so that a bonding occurs between adjacent 
5 surfaces of the structural member to provide stiffening and structural support In addition however, the elements 212, 
214 expand to essentially completely fill the void or open space not Tilled by the expansion of the elements 34-40, as 
seen at 214a, 21 2a. The use of such additional, highly expansible elements provides additio nal support for the structural 
member. 

(0029J Although preferred forms of the invention have been described above, I b to be recognized thai such disdo- 
f 0 sure is by way of illustration only, and should not be utilized in a limiting sense in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled In the art without departing from the spirit of the present invention. For example, while the carrier as 
described herein Is shown genera ty of metal such as steel or aluminum, It may also be provided of nylon or other 
synthetic resin having a melting temperature substantially above the temperature at which the reinforcing material 30 
ts melts and expands. Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined whteh win react and foam to bond 
the carrier to the structural member after curing. 

[0030] The inventors hereby state their Intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
80 scope of the Invention as set out In the following claims. 



Claims 

*5 1 . A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sidewatls (86.68); 
a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26V 
a carrier (28,96,140,161 ,1 64,194) positioned in said cavity (92), said carrier (28,96,140,1 61 ,1 84,194) having 
90 two intersecting divergent legs (54,66,108,110,122 ,124 ,146.148,171,172); 

a thermally expansible reinforcing material (30); and 

a fastener (32) coupling said reinforcing material (30) to at least one of said legs [54 56106 
110,122,124,146,148,171,172). 

w 2. The member of daim 1 , said reinforcing material (30) comprising an SBS block co-polymer, a polystyrene, a rubber 
a bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst, and 
a curing agent. 

3. The member of claim 1 or 2, there being reinforcing material (30) coupled to both of said leas 
<0 (54,56,108,110.122,124,148,148,171.172). ~ 

4. The member of one of the preceding claims, there being reinforcing material (30) coupled to said carrier 
(28,98,140,184,194) above said legs (54,56,108, 110,122,124). 

49 5. The member of one of the preceding claims, said carrier having an upper shelf (46.130,132) generally transverse 

to said sidewalte (86,88) there being reinforcing material (30) coupled to the face of said shelf (46) remote from 
said legs (54,56,122.124). 

6. The member of one of the preceding claims, said legs each having an elongated foot (64.1 12,1 14) engaging a 

50 corresponding portion of said channel (24). 

7. The member of one of the preceding claims, said carrier presenting inclined side pane* (104,106) extending 
upwardly from said legs (106,110) and supporting an uppermost panel (98), there betog reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 06,110). 

55 

8. The member of one of claims 1-6, said carrier presenting an uppormost panel (48), said legs (122, 124) extend*™ 
downwardly from said panel (48) to engage said channel (24). 
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9. The member of one of claims 1-3. said carrier (140) presenting two opposed carrier halves of generally V-shaped 
cross-sectional configuration (1 42.1 44), there being reinforcing material (30) secured to each or said halves. 

1 0. The member of one of claim 1-3, said carrier (1 61) presenting two opposedcarrierhalves of arcuate croas-ssctlonal 
a configuration (162.164). there being reinforcing material (30) secured to each of said halves (162.164). 

1 1 * ^T^T ? "l! ° f !* C,al,m • t*™***™ t 32 ) "mp*ing gripping tabs (1 96) formed m said carrier 

(1 94), said tab* extending into .tot* (200) formed in sard reinforcing materiel (30). 

re 12. The member of one of the preceding claims, said fastener (32) comprfcing a synthetic resin friction fastener 

13. The member of one of the preceding claims, including synthetic resin expensUe material (30) coupled to said 
carrier different then said first-mentioned reinforcing material (30), said different material (30) operable upon heal- 
ing to essentially completely fll said cavity (92). VBn 81 

15 * 

14. The member of claim 13, said different material (212.214) secured to said carrier (28) above said legs (54,56). 



20 
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